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4.2 Performance Evaluation Tests. The
owner of a lidar system shall subject such a
lidar system to the performance verification
tests described in Section 3, prior to first use

of this method. The annual calibration shall
be performed for three separate, complete
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1 Mention of trade names or specific prod-
ucts does not constitute endorsement by the
Environmental Protection Agency.

runs and the results of each should be re-
corded. The requirements of Section 3.3.1
must be fulfilled for each of the three runs.

Once the conditions of the annual calibra-
tion are fulfilled the lidar shall be subjected
to the routine verification for three separate
complete runs. The requirements of Section
3.3.2 must be fulfilled for each of the three
runs and the results should be recorded. The
Administrator may request that the results
of the performance evaluation be submitted
for review.
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METHOD 10—DETERMINATION OF CARBON MON-
OXIDE EMISSIONS FROM STATIONARY
SOURCES

1. Principle and Applicability
1.1 Principle. An integrated or continuous

gas sample is extracted from a sampling
point and analyzed for carbon monoxide (CO)
content using a Luft-type nondispersive in-
frared analyzer (NDIR) or equivalent.

1.2 Applicability. This method is applicable
for the determination of carbon monoxide
emissions from stationary sources only when
specified by the test procedures for deter-
mining compliance with new source perform-
ance standards. The test procedure will indi-
cate whether a continuous or an integrated
sample is to be used.

2. Range and Sensitivity
2.1 Range. 0 to 1,000 ppm.
2.2 Sensitivity. Minimum detectable con-

centration is 20 ppm for a 0 to 1,000 ppm
span.
3. Interferences

Any substance having a strong absorption
of infrared energy will interfere to some ex-
tent. For example, discrimination ratios for
water (H2O) and carbon dioxide (CO2) are 3.5
percent H2O per 7 ppm CO and 10 percent CO2

per 10 ppm CO, respectively, for devices
measuring in the 1,500 to 3,000 ppm range.
For devices measuring in the 0 to 100 ppm
range, interference ratios can be as high as
3.5 percent H2O per 25 ppm CO and 10 percent
CO2 per 50 ppm CO. The use of silica gel and
ascarite traps will alleviate the major inter-
ference problems. The measured gas volume
must be corrected if these traps are used.
4. Precision and Accuracy

4.1 Precision. The precision of most NDIR
analyzers is approximately ±2 percent of
span.

4.2 Accuracy. The accuracy of most NDIR
analyzers is approximately ±5 percent of
span after calibration.
5. Apparatus

5.1 Continuous Sample (Figure 10–1).
5.1.1 Probe. Stainless steel or sheathed

Pyrex1 glass, equipped with a filter to re-
move particulate matter.

5.1.2 Air-Cooled Condenser or Equivalent.
To remove any excess moisture.

5.2 Integrated Sample (Figure 10–2).
5.2.1 Probe. Stainless steel or sheathed

Pyrex glass, equipped with a filter to remove
particulate matter.

5.2.2 Air-Cooled Condenser or Equivalent.
To remove any excess moisture.

5.2.3 Valve. Needle valve, or equivalent, to
adjust flow rate.

5.2.4 Pump. Leak-free diaphragm type, or
equivalent, to transport gas.

5.2.5 Rate Meter. Rotameter, or equivalent,
to measure a flow range from 0 to 1.0 liter
per min (0.035 cfm).

5.2.6 Flexible Bag. Tedlar, or equivalent,
with a capacity of 60 to 90 liters (2 to 3 ft3).
Leak-test the bag in the laboratory before
using by evacuating bag with a pump fol-
lowed by a dry gas meter. When evacuation
is complete, there should be no flow through
the meter.

5.2.7 Pitot Tube. Type S, or equivalent, at-
tached to the probe so that the sampling
rate can be regulated proportional to the
stack gas velocity when velocity is varying
with the time or a sample traverse is con-
ducted.

5.3 Analysis (Figure 10–3).
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5.3.1 Carbon Monoxide Analyzer. Nondis-
persive infrared spectrometer, or equivalent.
This instrument should be demonstrated,
preferably by the manufacturer, to meet or
exceed manufacturer’s specifications and
those described in this method.

5.3.2 Drying Tube. To contain approxi-
mately 200 g of silica gel.

5.3.3 Calibration Gas. Refer to section 6.1.
5.3.4 Filter. As recommended by NDIR

manufacturer.

5.3.5 CO2 Removal Tube. To contain ap-
proximately 500 g of ascarite.

5.3.6 Ice Water Bath. For ascarite and sili-
ca gel tubes.

5.3.7 Valve. Needle valve, or equivalent, to
adjust flow rate

5.3.8 Rate Meter. Rotameter or equivalent
to measure gas flow rate of 0 to 1.0 liter per
min (0.035 cfm) through NDIR.

5.3.9 Recorder (optional). To provide perma-
nent record of NDIR readings.

6. Reagents

6.1 Calibration Gases. Known concentra-
tion of CO in nitrogen (N2) for instrument
span, prepurified grade of N2 for zero, and
two additional concentrations corresponding
approximately to 60 percent and 30 percent
span. The span concentration shall not ex-
ceed 1.5 times the applicable source perform-
ance standard. The calibration gases shall be
certified by the manufacturer to be within ±2
percent of the specified concentration.

6.2 Silica Gel. Indicating type, 6 to 16
mesh, dried at 175 °C (347 °F) for 2 hours.

6.3 Ascarite. Commercially available.

7. Procedure

7.1 Sampling.
7.1.1 Continuous Sampling. Set up the

equipment as shown in Figure 10–1 making
sure all connections are leak free. Place the
probe in the stack at a sampling point and
purge the sampling line. Connect the ana-
lyzer and begin drawing sample into the ana-
lyzer. Allow 5 minutes for the system to sta-
bilize, then record the analyzer reading as
required by the test procedure. (See sec-
tion7.2 and 8). CO2 content of the gas may be
determined by using the Method 3 integrated
sample procedure, or by weighing the
ascarite CO2 removal tube and computing
CO2 concentration from the gas volume sam-
pled and the weight gain of the tube.

7.1.2 Integrated Sampling. Evacuate the
flexible bag. Set up the equipment as shown
in Figure 10–2 with the bag disconnected.
Place the probe in the stack and purge the
sampling line. Connect the bag, making sure
that all connections are leak free. Sample at
a rate proportional to the stack velocity.
CO2 content of the gas may be determined by
using the Method 3 integrated sample proce-
dures, or by weighing the ascarite CO2 re-
moval tube and computing CO2 concentra-
tion from the gas volume sampled and the
weight gain of the tube.

7.2 CO Analysis. Assemble the apparatus as
shown in Figure 10–3, calibrate the instru-
ment, and perform other required operations
as described in section 8. Purge analyzer
with N2 prior to introduction of each sample.
Direct the sample stream through the in-
strument for the test period, recording the
readings. Check the zero and span again
after the test to assure that any drift or mal-
function is detected. Record the sample data
on Table 10–1.

8. Calibration

Assemble the apparatus according to Fig-
ure 10–3. Generally an instrument requires a
warm-up period before stability is obtained.
Follow the manufacturer’s instructions for
specific procedure. Allow a minimum time of
1 hour for warm-up. During this time check
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